WHAT IS CLAIMED IS 



1. An ink- jet apparatus ffmploying an ink- jet head 
capable of ejecting an i^k in variable of an ejection 
amount in a plurality 5/f steps and performing printing 
by ejecting an ink f 96m the ink- jet head toward a 



printing mediiam,/\cc 

printing me 
in a predetermin 



ipr; 



rising: 

\or performing printing operation 
ik ejection amount among the 
10 plurality of st^ps of ink ejection amounts in said 
ink- jet head; And 

preliminaory ejection means for performing ink 
ejection not/associated with printing, from said ink- 
jet head, att an ejection amount greater than said 
15 predetermirpd ink ejection amount among the plurality 
of steps off ink ejection amounts. 



2. An ink-jet apparatus employing a^f ink-jet head 
having a plurality of energy generating elements 

20 corresponding to one ejecS^Ti opening and performing 
printing by ejecting an i.m^\^ pi, printing medium 
utilizing the energy gener^ec^" by the energy 
generating elements , compris'^^g : 

printing means for per/arming printing operation 

25 in a plurality of ink ejection amount modes 

established by combinaufon of an energy generating 



M 
in 



element to be used among the plurality of energy 
generating elements; and 




preliminary ejection means for pe^orming ink 

ejection not associated with printing, from said ink- 

/ 

5 jet head used for printing operation, while said 



printing operatic 
plurality of eje< 
by said prelimina-i 



// 

is performed/in one of said 

amount ^rrfodes , the ink ejection 
^eans being performed in the 
ejection amount m<^e havirlg ejection amount greater 
10 than or equal to t^e ejjdction amount of the ejection 
amount mode employed i4i said printing operation. 

7 

3. An ink- jet apparatus as claimed in claim 2, 
wherein the plurality of energy generating elements 
15 are mutually differentiated the magnitude of the 
energy to be/generated. 



20 



4. An in^-jet apparatus as claimed in claim 2, 
wherein^he plurality of energy generating elements 
generates equal magnitude of energy to each other and 
said/printing means differentiates the ejection amount 
by varying number of energy generating elements 
be used. 




5. An ink- jet apparatus as claimed in claim 4, 
wherein, in printing operation of the ejection amount 
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mode, in which not all of the plurality of^nergy 
generating elements are used, said preliminary 
ejection means performs ink ejection ^^th employing 
one greater number of energy generating elements than 
5 that employed in said printing operation. 



6. An ink- jet a^aratus employing an ink- jet head 
having a plurali%^^^f energ^^ generating elements 
corresponding to ^ne^ejec-^on opening and performing 



10 printing by ejectilpig anr ink to a printing medium 
utilizing the energy /generated by the energy 
generating elements^ comprising: 

printing mean's for performing printing operation 

/ . . . 

in a plurality , of xnk ejection amount modes 



15 established by combination of an energy generating 
element to be used among the plurality of energy 
generating^ elements ; and 

preLiminary ejection executing means having 
preliminary ejection modes respectively corresponding 

20 to. thje plurality of ejection amount modes. 



7./ An ink- jet apparatus as claimed in claim 6, 

lerein said preliminary ejection executing means 
^further has a preliminary ejection mode upon switching 
2 5/ of the ejection amount modes. 
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8. An ink- jet apparatus as claimed in claiin'^2, 
wherein the energy generating element generates a 



thermal energy to generate bubble in th^e ink for 



ejecting the ink by generation of the bubble 




9. An ink-3et apparatus employing an ink- jet head 
having a pluralif^pf heaters^orresponding to one 
ejection opening! IfoM performing printing by ejecting 
an ink from said \ink-3et/head to a prxntxng medium, 
comprising : 

driving means for" applying respective pulses to 
the plurality of heaters for bubbling the ink for 



ejecting the ink through said one ejection opening, 

/ 

said driving means being capable of mutually shifting 

/ 

timings of bubbling at respective of said plurality of 
heaters on a/basis of information relating to an ink 



temperature of said ink- jet head. 



10. An ^ink-jet apparatus as claimed in claim 9, 
wherei^n the plurality of heaters are heaters identical 
m pcssition relative to one ejection opening, size and 
heai€ing characteristics with respect to each other. 



fl • An ink- jet apparatus as claimed in claim 9, 
25 /wherein the plurality of heaters are heaters different 
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in position relative to one ejection opening/^ size and 



heating characteristics with respect to eat:h other 




ink from/said ink ejecting 
medium, said method comprising 



12. An ejection amount controlling method in an ink- 
5 jet apparatus employing an ink eje'cting portion having 
a plurality of heaters correspor^ing to one ejection 
opening and eject| 
portion to a print 
the step of 

10 adjusting an ink eg^ction amount by mutually 

/ 

shifting bubbling timing at respective of the 

/ 

plurality of heater^s upon application of respective 
pulses to the plur^^lity of heaters for causing 

bubbling of inkyxo eject ink through the ink ejection 
15 opening 




13. An ejection amount stabilizing method in an ink- 

/ 

jet apparatus employing an ink ejecting portion having 

/ 

a plurality of heaters corresponding to one ejection 
2 0 opening and ejecting ink from said ink ejecting 

porta.on to a printing medium, said method comprising 
th^e step of: 

stabilizing an ink ejection amount by mutually 
'^shifting bubbling timing at respective of the 
2 5/ plurality of heaters upon application *of respective 
pulses to the plurality of heaters for causing 
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bubbling of ink to eject ink through the ink^ejection 
opening so as to adjust the ink ejection amount. 




14. An ink-jet apparatus employing an ink- jet head 
having a plurality of heaters corr'^ponding to one 
ejection opening, e j ecting^i^nk from said ink- jet 

head to a printing iridium, comprising: 

head driving meab^^^f or^/^plying a preceding pulse 
10 which does not cause lej ection and a subsequent pulse 



following said preceding pulse to generate a bubble 

for ejecting the ink; 

ejection amount/mode setting means for setting an 

ejection amount mode by selecting heater to be applied 
15 the subsequent nulse among said plurality of heaters; 

and / 

pre-pulae control means for controlling 

applications of the preceding pulse through said head 

driving means in respective ejection amount modes set 
2 0 by saidye j ection amount mode setting means, on a basis 

of information relating to an ink temperature of said 

ink-j^t head. 

15^. An ink- jet apparatus employing an ink- jet head 
2 5 /rranged first and second heaters corresponding to one 
/ejection openings and ejecting an ink droplet of a 
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selected one of a plurality of ejection amoun/t5s by 
generating bubble by driving said first an^'^ second 
heaters in combination, comprising: y/^ 

driving means for driving said fi^rst and second 
heaters with a pre-heAt pulse in advance of driving 
with a main heating mils^e. 




16, An ink-jet apparatus as/claimed in claim 15, 

wherein said driving f means has an ejection amount mode 

/ 

established by driving .said first heater, an ejection 



amount mode established by driving said second heater. 



and an ejection amaiant mode established by driving 
both of said flrsw^ and second heaters • 



17. An ink-jet/ apparatus as claimed in claim 16, 
wherein said/driving means performs control of the 
pre-heat pulse at least on a basis of a temperature 

informati^i^ of the ink- jet head and/or temperature 

/ 

calcula^ted value of the ink- jet head. 

18. yAn ink- jet apparatus as claimed in claim 16, 
wherein said driving means varies setting of the 

4aters driven by the pre-heat pulse and/or pre-heat 
control mode depending upon the ejection amount mode 
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19. An ink- jet apparatus as claimed in clainrlS, 

/ 

wherein said driving means performs at lea%t pre- 
heating by the heater driving for main Jleating . 



20 



An ink-jet apparatus as claimed^'^ in claim 18, 



wherein said driving^ans perforirfs pre-heating with 
the heater other th^/^he heat^^ driven for main 
heating . 




wherein the contro 



1 of/t 




21. An ink- jet appaiatus^ as claimed in claim 17, 



the pre-heat pulse by said 



driving means is to^/vary a pulse width of the pre- 
heat-pulse. ./ 



22. An ink- jet/apparatus as claimed in claim 17, 

wherein the control of the pre-heat pulse by said 

/ 

driving me^ns is to vary a period between said the 
pre-heat >^pulse and the main heat pulse. 




23. Aji ink- jet apparatus as claimed in claim 17, 
wherein said driving means varies a control mode of 
pr^-heating depending upon the ejection amount mode 



24. An ink- jet apparatus as claimed in claim 23, 
wherein said driving means switches the heater to be 
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driven by the pre-heat pulse depending upon/the head 
temperature information of the ink jet head, 




25. An ink- jet apparatus as claimedL/in claim 17, 
wherein said driving means drivesy^if f erent heaters 
with the pre-heat pulse and thq/main heat pulse, 
respectively . 




26. An ink- jet apgaratusyemploying an ink-jet head 
10 arranged a plurality ow mutually different heaters 

corresponding to one^^ection opening and ejecting ink 
droplet of a plural^ity of mutually different ejection 

amounts by driving the plurality of heaters in 

/ 

combination to generate a bubble, comprising: 

/ 

15 a table used for driving the heaters in the 



combination .corresponding to respective combinations 

/ 

of said plurality of heaters. 



27. An^^ ink- jet apparatus as claimed in claim 26, 
2 0 wherei^ said table includes a table used for driving 
two >or more of said plurality of heaters. 



5 / t( 



2p . An ink-jet apparatus as claimed in claim 27 

herein said table is switched depending upon the 
temperature information of said ink- jet head. 
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29. An ink- jet apparatus employing an ink^et head 
arranged a plurality of heaters corresp^emding to one 
ejection opening and ejecting an inky^om the ink- jet 
head to a printing medium, comprising: 

setting means for setting ppesence or absence in 
heater driving irrespective o|/^ejection data for 
respective of tlr/e ^p^urality/&f heaters; and 

ejection dat^;§f si^ettinq/means for establishing 

n ejection data and the ejection 
k ejection on a basis of said 
ding upon combination of presence 
heaters set by said setting 



correspondence 
openings to per 
ejection data, 
or absence of 
means . 




30. An ink-j/et apparatus as claimed in claim 29, 
wherein a density of printing is set by setting by 
said set tang means and correspondence established by 
said ejection data setting means. 



31. /An ink- jet apparatus as claimed in claim 29, 
wherein ejecting position between a plurality of ink- 
i^et heads is adjusted by setting by said setting means 
and correspondence established by said ejection data 
setting means . 
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32. An ink-jet apparatus as claimed in claimy29 
wherein an ink amount to be ejected for on^pixel is 
set by setting by said setting means and-^ 
correspondence established by said ej^e€:tion data 
setting means 




33. An ink-jet apparatus as claimed in claim 29, which 

M / 

further comprisef\data generating means for generating 
interpolating eje^rj^on dat.a on a basis of the ejection 
data and wherein \iai^ ej^ection data setting means 



establishes correlpondence of the interpolating 
ejection data • to the/^ jection openings other than the 
ejection openings for which correspondence has been 
established. 




34. An ink-j^t apparatus as claimed in claim 32, 
wherein the /ink amount to be ejected for one pixel is 

determined/by setting of the ejection amount of 

/ 

respective of ejection openings for which the 
corresoondence have been established by the 
combination of said driven heaters. 



25 



35/ An ink- jet . apparatus as claimed in claim 33, which 

irther comprises a feeding amount setting means for 
jetting relative shifting magnitude between said ink- 
jet head and said printing medium depending upon 
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combination of presence and absence of drive^^ heater 
set by said setting means, and wherein pri/nting is 



performed for a given range on the printing mediiim by 
scanning of said ink- j et head for th^ times determined 
by said relative shifting magnitude set by said 
feeding amount seeping means, 





36. An ink- jet apparatus claimed in claim 34, 
wherein said ejection t^-ming is varied depending upon 
the ejection amount set with respect to the 



corresponded ejection opening. 




37. An ink- jetyapparatus for performing printing 
employing an^ink-jet head having ejection openings 
which can sequentially differentiate a size of ink 
droplet among a plurality of sizes per in each 
scanning^ycle or per every scanning cycles, 

./ 

comprx-^smg : 

/means for driving said ink- jet head with 



reJatively shifting said ink- jet head relative to said 
nrinting medium so that a plurality of different sizes 
of ink droplets are ejected so as to form a plurality 
of different sizes of dots which are complementary 
disposed to each other. 
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38 • An ink- jet apparatus as claimed in claim^37, 
wherein said plurality of sizes of ink d^€Jplets are 
formed by combination of a plurality o^i^ heaters in 
said ink- jet head. 



39. An ink- jet apparatus as cla^imed in claim 31, 
wherein combinatioifLXof said^'lurality of heaters is 
differentiated depending upon a kind of the printing 
medium to be used. 




40. An ink-jet apparatus for performing printing 
employing an ink-j^et head having ejection openings 
which can segTaentially differentiate a size of ink 



droplet among a: plurality of sizes per in each 



15 scanning cycle or per every scanning cycles, wherein 



ejection timing of is differentiated depending 
upon the s^zb of the ink droplet. 



41. An/ink-jet apparatus having an ink- jet head 
20 capable of ejecting mutually different two sized of 
ink/iroplets and capable of reciprocal printing, 
comprising: 

first mode executing means for performing printing 
/with a large ink droplet in one of forward and reverse 
printing directions; 
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second mode executing means for perfornfing 
printing with a small ink droplet in the>^ther of the 
forward and reverse printing direction's^ and 

switching means for switching said first and 
second modes . 



42. An ink-jet apparatus haying an ink-jet head 

/ 

capable of ejecting mutualfly different two sizes of 
ink droplets, nc^mprisinc 

means f orl jy^Wino/e jection timing of the ink drop- 




let depending Uipon^he size of the ink droplet or 
combination of heaters to be driven. 



43. An ink- jet/apparatus employing an ink- jet head, in 

which a plura*lity of ejection openings are arranged in 
/ 

a form of a'rray, and performing printing of a density 

of 1/N with, ejection opening group of 1/N (N > 2) of 

ejection opening array, comprising: 
/ 

pr/inting executing means for executing ejection 
mode^epending upon the density. 



44/. An ink- jet apparatus employing ink ejecting 
rartion having a plurality of heaters corresponding to 
''one ejection opening and ejecting ink from the ink 
ejecting portion to a printing mediimi, comprising: 
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driving means for driving the pluralit^of heaters 
with varying combination of the heaters ^£ be driven 
and/or varying driving energy to be allied to the 
heaters to be driven. 



45. An ink- jet apparatus employ^g an ink-jet head 
capable of ejecting an ink iy4riable of an ejection 
amount in a plujnality of st^^s and performing printing 
by ejecting an Ik/from thfe ink-jet head toward a 
printing medium,^ cdbpri^ing; 

preliminary ejectdon means for performing 
preliminary eject io/operat ion with a large ejection 



amount and preliminary ejection operation with a small 

ejection amount/ and 

preliminary ejection interval setting means for 
setting an i./terval between preliminary ejection 
operations^ith the small ejection amount shorter than 
an inter^l between preliminary ejection operations 
with the large ejection amount. 

46 L method for performing a preliminary ejection not 
as/ociated with printing from an ink-jet head capable 
J^ejecting an ink in variable of an ejection amount 
An a plurality of steps, comprising the steps of: 
' performing preliminary ejection operation with a 

large ejection cimo\int; 
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performing preliminapry ej ectij^sn operation with a 
small ejection amount; ai 

setting an interval,,fe^tween preliminary ejection 
operations with the^^all ejection amount shorter than 
an interval bet*^en preliminary ejection operations 
with the laai^e ejection amount. 
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